Neuronal death in primary retinal cultures is related to nitric oxide production, and is inhibited by erythropoietin in a glucose-sensitive manner.
The aim of this work was to investigate the interrelated effects of glucose, nitric oxide (NO) and erythropoietin on neuronal survival in retinal cultures, thereby exploring the mechanism of neuronal death in the diabetic retina. Rat retinal cells were cultured in low (5 mM) or high (15 mM) glucose concentrations. After 9 days, cell viability was assessed by (3,4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide (MTT) assay and NO production was determined by the Griess reaction. Immunohistochemistry was used to quantify GABA-labelled neurones and cells staining for DNA breakdown. High or low glucose concentrations had no effect on basal NO production or the survival of neurones in culture, but treatment with N-nitro-L-arginine methyl ester reduced extracellular levels of NO and increased neuronal survival at both concentrations of glucose. Erythropoietin decreased cell death and NO levels, but only in cultures grown in low concentrations of glucose. It is concluded that erythropoietin's neurotrophic function in the retina is attenuated at glucose concentrations similar to those which occur in diabetes.